Characterization and functional analysis of GhRDR6, a novel RDR6 gene from cotton (Gossypium hirsutum L.).
RDR6 (RNA-dependent RNA polymerase 6) is not only involved in virus resistance but also plays an important role in natural plant development. In the present study, a novel RDR gene, named GhRDR6 (Gossypium hirsutum RDR6), was isolated from cotton (G. hirsutum L.). Alignment and evolutionary relationship analyses showed that GhRDR6 was more closely related to RDR6 than to other RDRs. Expression analysis indicated that this single-copy gene is constitutively expressed in the roots, stems and leaves. Semi-quantitative RT-PCR (reverse transcription-PCR) showed that GhRDR6 was up-regulated by the application of various phytohormones, including MeJA [methyl JA (jasmonate)], ABA (abscisic acid), JA, α-naphthylacetic acid, gibberellins and ET (ethylene). In addition, GhRDR6 expression increased in response to wounding, cold (4°C) and NaCl treatments, but not by drought. Furthermore, overexpression of GhRDR6 in transgenic Nicotiana benthamiana plants resulted in root lengths longer than the wide-type during the seeding stage. Interestingly, the GhRDR6-overexpressing plants displayed reduced tolerance to oxidative damage, resulting in reduced ABA-sensitivity, but they tolerated freezing. Moreover, resistance to potato virus Y was enhanced in transgenic N. benthamiana plants. These results suggest that GhRDR6 may play an important role in plant defence responses and a pivotal role in plant development.